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NATIONAL FOREWORD 

This Indian Standard (Part 1-115) which is identical with lEC 61 1 96-1-1 1 5 : 2006. 'Coaxial communication 
cables — Part 1-115: Electrical test methods — Test for regularity of impedance (pulse/step function return 
loss)' issued by the International Electrotechnical Commission (lEC) was adopted by the Bureau of Indian 
Standards on the recommendation of the Wires, Cables, Waveguides and Accessories Sectional Committee 
and approval of the Electronics and Information Technology Division Council. 

The text of lEC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated: 



International Standard 



Corresponding Indian Standard 



Degree of Equivalence 



lEC 61196-1 : 2005 Coaxial 
communication cables — Part 1: 
Generic specification — General, 
definitions and requirements 



IS/IEC 61196-1 : 2005 Coaxial 
communication cables: Part 1 Generic 
specification — General, definitions and 
requirements 



Identical 



lEC 61196-1-108 : 2005 Coaxial 
communication cables — Part 1 -1 08: 
Electrical test methods — Test for 
characteristic impedance, phase and 
group delay, electrical length and 
propagation velocity 



IS/IEC 61 1 96-1 -1 08 : 2005 Coaxial 
communication cables: Part 1-108 
Electrical test methods — Test for 
characteristic impedance, phase and 
group delay, electrical length and 
propagation velocity 



do 



Only English language text has been retained while adopting it in this Indian Standard and as such the page 
numbers given here are not the same as in the lEC Standard. 



For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
COAXIAL COMMUNICATION CABLES 

PART 1-115 ELECTRICAL TEST METHODS — TEST FOR REGULARITY OF 
IMPEDANCE (PULSE/STEP FUNCTION RETURN LOSS) 

1 Scope 

This part of lEC 61196 applies to coaxial communications cables. It specifies test methods for 
determining the regularity of impedance of coaxial cables for use in communications systems 
in the time domain. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

lEC 61196-1, Coaxial communication cables - Part 1: Generic specification - General, 
definitions and requirements 

lEC 61196-1-108, Coaxial communication cables - Part 1-108: Electrical test methods - Test 
for characteristic impedance, phase and group delay, electrical length and propagation 
velocity ^ 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in lEC 61 196-1 apply. 

4 Procedure A: Pulse return loss 

4.1 Principle 

The pulse return loss test determines the return loss of a coaxial cable in the time domain 
using a pulse signal. 

The pulse return loss is displayed against time to show the local irregularities of the 
characteristic impedance of the cable under test. Usually, the procedure is used with long 
cable lengths relative to the pulse width. 

NOTE The procedure also allows to determine the charasteristic impedance at the ends of the cable under test. 



1 To be published. 
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4.2 Definition 

Pulse return loss is defined as: 



20 log 



in dB 



where 

Us is the voltage of the sending pulse at the input end; 

t/rx is the voltage of the pulse reflected by any irregularity at a distance x from the cable 

input end and measured at the input end of the cable. 

The corrected pulse return loss o^q is the return loss measured at the input end minus two 
times the pulse attenuation multiplied by the travelling distance x. It is defined by: 



*pc 



2ax . .^ 

■ a^ in dB 

P 100 



where 



a 



is the attenuation constant according to lEC 61196-1-1132, in dB/100 m at the 
frequency /e around which the main part of the pulse energy is concentrated; 

is the measured distance in metres. 



NOTE For a sensitive determination of cu^, it should be noted that the pulse attenuation does not vary linearly 

with distance due to the pulse distortion. For pulse attenuations less than 5 dB, the variation with distance is about 
linear but for pulse attenuation over 15 dB, the variation is about 12 dB per distance octave and doubling the 
sending pulse width ^p decreases the attenuation about 6 dB. 

The resolution S\ is the minimum distance between two faults which can be separated on a 
return loss curve. 

The pulse width t^ is characterised by the value of the pulse width at half height. 

4.3 Test method 
4.3.1 Test equipment 

The test equipment shall be assembled generally in accordance with Figure 1. 



2 Under consideration. 
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Components 

1 Pulse generator 

2 Hybrid, directional coupler 

3 Adjustable reference standard 

4 Cable under test (CUT) 

5 Adjustable terminating load 

6 Display unit 

Figure 1 - General layout of pulse return loss equipment 

4.4 Procedure 

The pulse is an approximately sine squared pulse. 

Unless otherwise specified in the relevant cable specification, the half amplitude pulsewidth 
shall be <10 ns. 

The resolution S\ is determined by: 



^1 =y^p'^p 



where 



Vn 



is the half amplitude pulsewidth; 

is the propagation velocity of the pulse. 



is the propagation velocity ratio of the test specinnen when tested in accordance with 
lEC 61196-1-108 (=Vp/co), where Vp is the propagation velocity of the pulse and cq 

is the velocity of light. 
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The frequency /e is determined by: 

/e = 250/^p in IVIHz 

where 

/e is the frequency of maximum pulse energy; 

/p is the half amplitude pulsewidth in ns. 

Item 5 in Figure 1 shall be adjusted for minimum reflection as shown on item 6. 

4.5 Expression of results 

The pulse return loss shall be recorded. 

4.6 Requirement 

The pulse return loss shall not exceed the value specified in the sectional or the detail 
specification. 

5 Procedure B: Step function return loss 

5.1 Principle 

The step function return loss test determines the return loss of a coaxial cable in the time 
domain using a step function signal. 

The step function return loss is displayed against time to show the local distribution of the 
magnitude and phase of irregularities of the characteristic impedance near the input end of 
the cable under test. 

5.2 Definition 

The step reflection coefficient is defined as: 

.=ilL2L. 100 in% 



where 

Urx is the step voltage reflected by any impedance irregularity at a distance x from the 

input end of the cable; 

Us is the step voltage applied to the cable under test. 



For a step function, the rise time t^ is defined as the difference in time between the 10 % and 
the 90 % value of the step amplitude. The rise time affects the resolution. The resolution ^ 
can be determined by: 

^1 =^-^r-Vp 
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where 



is the rise time of the step; 

is the propagation velocity of the step. 



5.3 Test equipment 

The test equipment shall be assembled generally in accordance with Figure 2. 




Components 

1 Time domain reflectometer (TDR) 

2 Standard line (optional) 

3 Cable under test (CUT) 

4 Terminating load 

Figure 2 - Layout of step function test equipment 

NOTE A standard line is preferred with the nominal characteristic impedance of the test specimen to determine 
the characteristic impedance at the ends of the test specimen. 



5.4 Procedure 

The set-up shall be as depicted in Figure 2. The pulse shall be applied to the cable under 
test. The step function used shall have a rise time <5 ns. 

5.5 Expression of results 

The regularity of the step reflection coefficient shall be recorded. 

5.6 Requirements 

The step reflection coefficient shall comply with the value stated in the sectional or detail 
specification. 
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